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I. Basis of the report 



IntcnuihMLi! applic^ti'Mi V 
PCT USOO 



1 With regard to the elements ol' the international application: 
the international application as onginalE tiled 
the description: 
pages 
pages 
page ; 



X 



page ■ 
page^ 
page^ 
page: 





1-34 




. as orminalh filed 




NONE 




filed w ith the demand 




NONE 


filed with the letter of 




aims. 


35-39 




. as originally filed 




NONE 


as amended (together with any 


statement) under Article 1VJ 




NONE 




. filed with the demand 




NONE 


filed with the letter of 





the drawings: 

page* 

pages 

pages 



1-10 



NONE 



. as originally filed 

filed with the demand 



NONE 



the sequence listing part of the description: 

pages * ~ 1 5 

pages NONE 

pases NONE 



filed w ith the letter of 



. as originally filed 

filed with the demand 



filed w ith the letter of 



. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language . wniun is. 

| | the language of a translation furnished for the purposes of international search (under Rule 23.1(b)) 
| | the language of publication of the international application (under Rule 48.3(b)). 

| 1 the language of the translation tiimished for the purposes of international preliminary examination (under Rules 55 2 and/ 

or 55 3V 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application m printed torm. 
| | tl led together with the international application m computer readable form. 
| | iurnished subsequently to this Authority in written form 
| [ tarnished subsequently to this Authont\ m computer readable form 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been tumished. 
ri The statement that the information recorded in computer readable form is identical to the wnten sequence listing has 
' ' been furnished 

4 [\\ The amendments have resulted m the cancellation ot 

m , NONE 

1 A l the description. page» 

0 the claims. Nos ___J^1 

\~\\ the drawings. sheets*% NONE 

5 r~| | his report has been Jraun as if (some oil die amendments had not lx-en made, smce they have been considered 10 go 

beyond the disclosure as tiled, as indicated in the Supplemental Box (Rule 7(1.2(01 ** 
* Renlaemem sheet-, nhuh have been furnished la the recenm? Office in response la an imilatum under Article 14 are referred W 

and 70. 1 7/ 

**Anx replacement sheet containing such amendments musl be referred to umler i t e m I a nd annexed la this report 
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IV. Lack of unity of invention 



1. In response to the invitation to restrict or pa\ additional fees the applicant has: 
| | restricted the claims. 
| x| paid additional fees. 
| | ]>aid additional fees under protest. 
[ | neither restrh ted nor paid additional fees. 



■4. I I This Authority found tiiat the requirement of unity of invention is not complied with and < hose, according to R 
not to invite the applicant to restrict or pay additional fe<^s. 



Ride fVS.l 



3. Tills Authority considers tliat tlie requirement of unity of invention in aitt)rd;ui<*e with Rules Ml, 13.^! and 13.3 is 
| | complied wiul 

| x| uot complied with for the following reasons: 
Please See Supplemental Sheet. 



1. Consequently. tJie following parts of the internat i< .naJ application were thesuhject of inteniatioiia.1 preliminary examination 
in establishing this report: 

fx] all parts. 

| | ihe parts relating to claims Nos. . 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



I 1. statement 



Xnveltv ■ X) Claims 'Please See supplemental sheer _ YKS 

Claims • Pb-asr See supplemental sheet NO 

Inventive Ste]> flS ) Claims fHc tse See supplemental sh.-rt; _ YKS 

Claims 'Please See supplemental sln-et: 



Industrial Applicability (1A) 



Claims (Please See supplemental sheet: YKS 

Claims ( Pleast- See sup plemental sheet ) NO 



citations and explanations (Rule 70.7) 
Claims 1-K -Jfi-Sl, rf-i. 40. and lack novelty under PCT Article SH'rJ) as being anticipated by CAFGENE. 

1\C :Wn is : , f: , This objection is repeated for the same reasons as set forth in the Written Opinion. 

Applicants response filed on 2» November -001. have been fully considered. Applicants* argument regarding the biological, 
physiological and utility difference as well as the quality of cellulose between aspen tree and cotton are not found persuasive 
because all these limitations are not recited in the objected claims. The claims recite a polynucleotide having SEQ ID NO:l 
or +. or a fragment thereof encoding a functional domain of cellulose synthase, and a method of altering the growth of a plant 
bv expressing said sequences 

r \l GF\E I\r teaches a vector comprising an isolated DNA sequence encoding a plant cellulose synthase, and a method 
of using said vector to modify the u oody quality a plant by expressing said DNA in sense or antisense orientation with respect 
to a promoter and transgenic cotton plants with modified cellulose content 
While CM GENF does\iot teach Applicant's SEQ ID NO:l-- and the claimed fragment which only needs to encode a 

functional domain of a cellulose synthase is anticipated by the reference, based on the definition of a "fragment" in Applicant s 
description page 7 lines '27-5 1. The cellulose synthase gene from cotton encodes a functional domain of a cellulose synthase 
gene therefor, would inherently comprise the claimed fragment encoding a functional domain of a cellulose synthase^ 
CALGENE INC also teaches a method for altering the woody quality of a plant ..sing a cellulose synthase gene operably linked 
!n sense or antisense orientation to a promoter. Therefore, the claims lack novelty under PCT Article s.lfii). 

Claims lack novelty under PCT Article as being anticipated by Walter et al (CS 439). for the same reasons 

as set forth in the Written Opinion of ^ October JOOl. 

Applicants' arguments in page + of the response have been (Continued on Supplemental Sheet. , 
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CLASSIFICATION: 

The International Patent Classification (IPC) and/or the National classification are as listed below: 
IPCP): C12N 15/05. 15/09, 15/29, 15/52, 15/82; A01H 5/00 and US CI.: S(X) 278. 286. 287. 295. 298, 435/69.1, 320.1. 
419; 536/23.2, 23.6. 24.1. 24.5 



IV LACK OF UNITY OF INVENTION: 

3. This Authority coasiders that the requirement of unity of invention in accordance with Rules 13 1. 13 2, .old 13 3 is not 
complied with for the following reasons: 

As applicant was previously notified this International Preliminary Examining Authority has tound plural inventions 
claimed in the International Application covered by the claims indicated below: 

Applicants' payments for extra groups both in the Search Report and in the Written Opinion are acknowledged. 

Group I cUim(s) 1-4 9-31 35 40, 42-43, 45-46, drawn to polynucleotide having specific nucleic acid sequence or a 
fragment thereof encoding a functional domain of a cellulose synthase, methods of altering cellulose content ol a transgenic 

Group II . elaim(s)5-7, 32, 36-39, 41, and 44, drawn to cellulose synthase promoters and methods of their use. 
Group III claim<s) 8 and 18, drawn to cellulose synthase polypeptides 

Group IV. claim(s) 33-34 , drawn to a method of identifying regulatory elements in a cellulose synthase promoter. 

Applicant's argument against the lack of unity of the inventions listed as Groups l-IV have been fully considered but was not 
found persuasive. 

Applicant's argue that the claims are but different aspects of the same disclosed subject matter, as they all relate to cellulose 
synthase expression, which would be covered in a single search. 

In response to Applicant s argument, the "expression of a cellulose synthase" in a plant does not constitute a single special 
technical feature which would be an advance over the prior art, as evidenced by the art reject, oas. In addition, Apphcan s 
assertion that all groups would be covered by a single search is incorrect because the search required by one group is not 
required bv anv of the other groups. 

For the reasons discussed above and in the Written opinion, inventions I-IV lack unity ot invention. 



V. 1. REASONED STATEMENTS: 

The report as to Noveltv was positive (YES) with respect to claims 17. 19-24. 32-34, 36-39, 4 and 44. 

The report as to Noveltv was negative (NO) with respect to claims 1-16. 18. 25-31, 35, 40. 42-43. and 4>46. 

The report as to Inventive Step was positive (YES) with respect to claims 32-34. 36-39. 41, and 44 

The report as to Inventive Step was negative (NO) with respect to claims 1-31. 35, 40. 42-43, and 4^46. 

The report as to Industrial Applicability was positive (YES) with respect to claims 1-46. 

The report as to Industrial Applicability was negative (NO) with respect to claims NONE 

V 2. REASONED STATEMENTS - CITATIONS AND EXPLANATIONS (Continued): 
considered but are not found persuasive. 

rc,tims'rod t c » , functional fragment" or a Tracer of a ee.iu.ose synthase promoter, and a transgenic plant compnsmg 
said fragment According to the definitions provided in Applicant s description, the claimed .ragmen, need omv to have a 
promoter activity. Waiter e, al teach an isolated CAD promoter, in a vector, controlling the expression o, a In ked gee and 

trlcentc plan, comprising sa.d promoter. Applicants have provided no specie identify,,* ch. traces whic h ,» ers the 
clatmed promoter fragment from the pnor an promoter. Therefore, the claims lack novelty under PCT Article ,3,-). 

Claim « lacks novelty under PCT Article 33.2) as being anucpa.ed by Ben-Bassa, e, ai (US 5.268. 274). for the same reasons 
as set forth in the Written Opinion of 29 October 2001 

Applicants' arguments in page 4 of the respoase have been considered, but are not .ound persuas.ve. 

The churn is broadly drawn to a polypeptide of SEQ ID NO: 2 or 5. or any ammo acid sequence with a lunctional domain ol 
cellulose synthase. While Ben-Bassat does not disclose Applicants SEQ ID NO 2 or 5. the claimed "an ammo acd sequence 

"onii I':"!' II'KA Siipp lrrniait.il B"\ 'ulv * 
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with a functional domain of cellulose synthase" reads on any cellulose synthase from any source. Therefore, the claim lacks 
novelty under PCT Article 33(2). 

Claim 18 lacks novelty under PCT Article 33(2) as being anticipated by PEAR el al (Proc. Natl. Acad USA. Vol. 93 pp. 
12637-12642. 1996) tor the same reasoas as set forth in the Written Opinion of 29 October 2001. 
Applicants' arguments in page 5 of the response have been considered, but are not found persuasive. 

The claim is broadly drawn to a polypeptide comprising a UDP-glucose catalytic suburut of a cellulose synthase which reads 
on reads on any cellulose synthase from any source with UDP-glucose catalytic subunit. The claim does not recite any distinct 
feature that differs the claimed polypeptide from that of the prior art. Therefore, the claim lacks novelty under PCT Article 
33(2). 

Claims 17. and 19-31 lack inventive step under PCT Article 33(3) as being obvious over Seeor et al. (Plant Molecular 
Biology, Vol. 15, pp. 673-683, 1990) in view of Saxena et al. (US 5, 646, 023) for the same reasoas as set forth in the 
Written Opinion of 29 October 2001 . 

Applicants' arguments in page 6 of the response have been considered, but are not found persuasive. 

When considering lack of inventive step, a reference need not teach each and every claim limitations. Obviousness can be 
established where there is some teachings, suggestions in the prior art reference or from the general knowledge available to 
one of ordinary skill in the art, with a reasonable expectation of success. Secor et al was relied upon because it provides the 
reasonable expectation of success to transform a plant with any heterologous gene (whether it is a sucrose biosynthesis gene or 
not). Saxena et al was relied upon because it teaches a gene for the catalytic subunit of a cellulose synthase, its importance in 
the biosynthesis of a plant cell wall, and suggests isolation of cellulose synthase gene from higher plants. There is no reason to 
believe that the transformation of a plant with a cellulose synthase gene, like the one taught by Secor, or the one obtainable 
from higher plants as suggested bv Secor, would be detrimental in the plant. To the contrary, one skilled in the art can 
successfully transform aslant with a cellulose synthase gene by using the method taught by Secor et al.. with a reasonable 
expectation of success, therefore, the claims lacks inventive step under PCT Article 33(3). 

Claims 1-4. 9-16. 25*31, 35, 40. 42-43, and 45-46 lack inventive step under PCT Article 33(3) as being obvious over 
AUSTRALIAN NATIONAL UNIVERSITY (WO 98/00549), for the same reasons as set forth in the Written Opinion of 29 
October 2001. 

Applicants' arguments in page 7 of the response have been considered, but are not found persuasive because ol the following 
reasons: Firstly, when considering lack of inventive step, a reference need not to teach each and every claim limitatioas. 
Obviousness can be established by combining or modifying the teachings of the prior art to produce the claimed invention 
where there is some teachings, suggestion, or motivation to do so found either in the references themselves, or in the 
knowledge generally available to one of ordinary skill in the art. Secondly, the limitations of biological, physiological, utility- 
wise distinction, or'the transformation protocols between Arabidopsis and Aspen tree are not recited in the rejected claims. 
Thirdly, while the AUSTRALIAN NATIONAL UNIVERSITY (WO 98/00549) does not disclose Applicants' SEQ ID NO: 1 or 
4 encoding SEQ ID NO: 2 or 5, the claims are not limited to these specified sequences but are broadly drawn to cellulose 
synthase genes from non-aspen source as well as fragments encoding a functional domain of a cellulose synthase Therefore, In 
view of the prior art (AUSTRALIAN NATIONAL UNIVERSITY (WO 98/00549). the claimed invention lack an inventive 
step under PCT Article 33(3), as stated in the Written opinion. 

Claims 32-34. 36-39, 41. and 44 meet the criteria set out in PCT Article 33(2) and 33(3) because the prior art does not teach 
or fairly suggest determination of a mechanical stress responsive element (MSRE) in a cellulose synthase promoter or a 
method of us use 

Claims 1-46 meet the criteria set out in PCT Article 33(4) because plants with modified cellulose or Ugmn content have 
industrial applicability. 



NEW CITATIONS 

PEAR et al. Higher Plants Contain Hoinoiogs of the Bacterial celA Genes Encoding The Catalytic Subunit ol Cellulose 
Synthase. PNAS October 1996. Vol. 93. pages 12637-12642, 



Form PC "T IP LA i"'< Suppl.-m.-ntal Box July I ■ ' ' " 1 1 * 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
30 November 2000 (30.11.2000) 




PCT 



(10) International Publication Number 

WO 00/71670 A2 



(51) International Patent Classification 7 : 



C12N 



(21) International Application Number: PCT/USOO/13637 



(74) Agent: GEMIGNANI, Joseph, A.; Michael Best & 
Friedrich LLP, 100 East Wisconsin Avenue, Milwaukee, 
WI 53202 (US). 



(22) International Filing Date: 18 May 2000 (1 8.05.2000) 



(25) Filing Language: 

(26) Publication Language: 

(30) Priority Data: 

60/135,280 



English 



English 



21 May 1999 (21.05.1999) US 



(71) Applicant (for all designated States except US): BOARD 
OF CONTROL OF MICHIGAN TECHNOLOGI- 
CAL UNIVERSITY [US/US]; 1400 Townsend Drive, 
Houghton, MI 49931 (US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): CHIANG, Vincent, 
L. [US/US]; 1104 Birch Street, Hancock, MI 49930 (US). 
WU, Luguang [CN/AU]; 123 Akuna Street, Kenmore, 
QLD 4069 (AU). CHANDRASHEKHAR, Joshi, P. 
[IN/US]; 713 Cedar Bluff Drive, Houghton, MI 49931 
(US). CARRAWAY, Daniel, T. [US/US1; 1910 Rich 
Street, Bainbridge, GA 31717 (US). 



(81) Designated States (national): AE, AL, AM, AT, AU, AZ, 
BA, BB, BG, BR, BY, CA, CH, CN, CR, CU, CZ, DE, DK, 
DM, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, EL, 
IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, 
LV, MA, MD, MG, MK, MN, MW, MX, NO, NZ, PL, PT, 
RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, TZ, UA, 
UG, US, UZ, VN, YU, ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, 
IT, LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, 
CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— Without international search report and to be republished 
upon receipt of that report. 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and A bbreviations " appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: METHOD FOR ENHANCING CELLULOSE AND MODIFYING LIGNIN BIOSYNTHESIS IN PLANTS 



< 







g- '0 ; 

y mr* ■ (5) 


Figwe 3. In situ localization of PtCtU gene transcripts. Transverse sections (10 \xm) from 
2nd (*% 4th (b) and 6th ( c ) »pen stem interaodes were hybridized with DIG- labeled 
PtCelA *t*\schx RNA probe or with a DiG-kbeled PtCelA sense RNA probe as the control 
(d, sections from die 5th internode) according to Seidman with modifications. 
Positive RNA-RNA hybridization signals are stained purple blue Arrows indicate the 
ceDulsr localization of the PtCelA transcripts. No hybridization signal is detectable in 
control section. PX, primary xylem cells; SX, secondary xylern cells. Bars » 100 fim. 



(57) Abstract: This invention relates to polynucleotide molecules encoding cellulose synthase, promoters of cellulose synthase 
and cellulose synthase polypeptides, methods for genetically altering cellulose and lignin biosynthesis, and methods for improving 
strength properties of juvenile wood and fiber in trees. The invention further relates to methods for identifying regulatory elements 
in a cellulose synthase promoter and transcription factors that bind to such regulatory elements, and to methods for augmenting 
expression of polynucleotides operably linked to a cellulose synthase promoter. 
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"O" document referring to an oral disclosure, use, exhibition or other 

'P* document published prior to the international Tiling date but later than 
the priority date claimed 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive step 
when the document is taken alone 

document of particular relevance, the claimed invenuoo cannot be 
considered to involve an inventive step when the document is 
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INTERNATIONAL SEARCH REPORT 



International application No 
PCT/USOO/13637 



Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



This international report has not been established in respect of certain claims under Article I7(2Xa) tor the following reasons: 
I I Claims Nos.: 

' because they relate to subject matter not required to be searched by this Authority, namely: 



2. I I Claims Nos.: 

' ' because they relate to parts of the international application that do not comply with the prescribed requirements to such 

an extent that no meaningful international search can be earned out, specifically: 



3. | J Claims Nos.: 

because they arc dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 
Please See Extra Sheet. 



1. j j As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. 

2. | | As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. [ [ As only some of the required additional searcl. fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 



t 



| x| No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 
1-4, 9-16, 25-31, 35, 40, 42-43, 45-46 



Remark on Protest [ | The additional search fees were accompanied by the applicant's protest. 

| | No protest accompanied the payment of additional search fees 



Form PCT/1SA/210 (continuation of first shcet(l)) (July 199&)* 
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INTERNATIONAL SEARCH REPORT 



International apnhcatiori No 
PCT/USOO/13637 



A. CLASSIFICATION OF SUBJECT MATTER 
US CL : 

800/278, 286, 287, 295, 298; 435/69.1. 320.1, 419; 536/23.2, 23.6, 24.1, 24.5 

BOX II. OBSERVATIONS WHERE UNITY OF INVENTION WAS LACKING 
This ISA found multiple inventions as follows: 

Th.s application contains the following inventions or groups of inventions wh.ch are not so linked as to form a s.ngie 
inventive concept under PCT Rule 13.1. In order for all invention, to be searched, the appropriate additional search fees 
must be paid. 

Group I. claim(s) 1-4. 9-16. 25-31. 35. 40, 42-43. 45-46. drawn to polynucleotide havmg specific nucle.c acd sequence 
or a fragment thereof en cod.ng a functional domain of a cellulose synthase, methods of altering cellulose content of a 
transgenic plant. 

Group II . cla,m ( s)5-7, 32. 36-39. 41 44, drawn to cellulose synthase promoters and methods of their use 
Group III, claim(s) 8, drawn to cellulose synthase polypeptides 

Group IV , claim(s) 17, 19-24 , drawn to a polynucleotide encoding UDP-glucose binding doma.n, and transgenic plants 
expressing it. ° K 

Group V . claim(s)18, drawn to UDP-glucose polypeptide . 

Group VI, claimcs) 33-34 . drawn to a method of identifying regulatory elements in a cellulose synthase promoter. 

The inventions listed as Groups I-VI do not relate to a single inventive concept under PCT Rule 13.1 because under 
r-CT Rule 13.2. they lack the same or corresponding special technical features for the following reasons: 

The claimed polynucleotide sequences or a fragment thereof encoding a functional domain of a cellulose synthase is 
anticipated by Stalker et al (WO 98/18949) who teach plant cDNAs encoding functional units of cellulose synthase and 
so do not constitute a single special technical feature which would be an advance over the prior art 

The invention of Group 1. drawn to a polynucleotide encoding cellulose synthase, reguires a polynucleotide with specific 
sequence and transgenic plants expressing it, which are not reguired by any of the other groups. 

The invention of Group II, drawn to cellulose synthase promoter and a mechanical stress to a plant which are not 
reguired by any of the other groups. 

The invention of Group III reguires isolated cellulose synthase polypeptides which are not reguired by any of the other 

groups. J 

The invention of Group IV reguires polynucleotides encoding UDP-glucose binding domain which are not reguired by 
any of the other groups. J 

The mvention of Group V reguires UDP-glucose polypeptide which is not reguired by any of the other groups. 

The invention of Group VI reguires methods for identifying regulatory elements which are not reguired bv any of the 

other groups. ' 
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